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Sungrow :The leading Inverter Manufacturer
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About Sungrow: Global Footprint

Over 49 GW of SUNGROW inverter equipment were installed globally by June 2017.

® Current branches
® Opening soon -
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Challenge I : Lower Initial Investment
» Lowest PPA prices refresh to 1.77¢

e Civil-Work cost increase
 Grid parity target by 2020
Solution

Through the precise modeling and
simulation reduce system costs, improve
efficiency and increase power generation

Challenge Il : Grid-Support Requirements
* PV generation has larger influence to the grid

due to high penetration

« Comprehensive commands required by the grid

Solution

* Inverter Incorporates more grid support functionality
* Inverter manufacturer offer various simulation
models for grid study



Modeling and Optimization
of DC Side

m..mwum.}m%@



SUNGRO“’ Green and Effective

Traditional PV Plant Design Procedure

1. Site Selection: ground power station, hill power station, water power

Traditioanl PV plant plant, agricultural sheds etc.

Design Steps :
2. Measurement and Mapplng: topography, environmental

climatic mapping, contouring terrain mapping, environmental data collection.

3. Design: string design ,distance design, block design electrical design

1. Heavy manual terrain survey: mapping inefficient.

Traditional

Design Problems 2. Inaccurate results for irregular terrians: inconvenient to

carry mapping equipment.

3. 2-dimension CAD schematics : not intuitive way for final
design display

4. Each part design is separate cannot verify each other in a closed-loop
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Intelligent Closed-loop Design

Green and Effective

' Prepare
dab o

Terraln
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Cus_tomer J Terrain Survey P 3D Design
Reguirements
| Interaction
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MeteoNorm File

. Report

Helios3D
Design

PVsyst
Simulation
Report

Values of

Intelligent Design :

m{" Reduced period of

design

@ Complete design,
simulation proved,

risk reduced, cost

saved

3D design, verify

timely, detailed data
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Intelligent Design with Improved Efficiency

1. Convenient Drawing: drone mapping, high efficiency, high precision
2. Fast Design: Helios 3D professional design, visual dynamic modeling

3. Closed-loop Simulation: system simulation software PVsyst interaction with Helios 3D in

seamless way

50MW ground station project | Tradltlonal.desngn _ Intelllgent.de3|gn
time-consuming (days) time-consuming (days)

Topographic Mapping

Topographic Processing and Mapping 1~2 0.5-1
Photovoltaic Board Layout Design 7~10 2-3
Electrical Design Sl 3-4
Cable Statistics 2-3 -

Total 20~29 6~9
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PV Plant 3D Design Tools Introduction-Helios

3D Design and Simulation :

Helios 3D, is a smart PV plant design software, the design

is divided into three parts:

Model  Create components, scaffolds
: and other components of 3D
Creation !
 Analyze the terrain, design the
PV P.lant power station
Design * Export plant 3D model

» Power plant equipment list
* Cable statistics
* Interacts with the PVsyst

Document
Generation

HEL:illS '

SOLAR PLANT ENGINEERING
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PV Plant 3D Design Tools Introduction-PVSyst

Simulation Tool:

PVsyst is a mainstream photovoltaic system simulation

software. Three main parts:

Database

Pre-design
Mode

System
Simulation
Mode

« Set or import plant location
weather data , components and
inverter models

* Preliminary simulation and
parameter setting according to
the meteorological data

» Analyze system power
generation, efficiency, shading
simulation reports, guide design
optimization

PVsyst V5.49 - PREMIUM - Photovoltaic Systems Software

Files Preferences Language Licence Help

Choose a section Content

System

Full-featured study and analysis of a
project. Grid-Connected
-Accurate system yield computed
using detailed hourly simulations,

- Different simulation variants can be
performed and compared,

Preliminary design

- Horizon shadings, and 3D tool for | Stand alone
near shadings effects study,
- Detailed losses analysis,
- Economic evaluation performed with
Databases real component prices. Pumping

DC Grid
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Module Layout Optimization- Tilt Angle Optimization

Green

and Effective

Plane tilt optimized, 10% land utilization rate can be improved(only 0.49% vyield reduced) and land cost reduced.

Golmud, Qinghai, China, 38° optimized Plane tilt:

1. Yield difference of 32°-44° plane tilt: less than 0.49%;

2. Land utilization rate of 38° plane tilt: 10% higher than that of 32°.
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Module Layout-String Distance Optimization

Rules for distance Design : No shading from 9:00 am. to 3:00 pm.
b. Tilt: 38° , Distance: 8 m

Power Station

Parameters

Site

Telgoan, India

Module

CSeU-340M-AG 1500V

Modules/
String

30

Combiner

16 input, 1 output

Inverter

SG125HV

Inverter Num.

20

AC Capacity

2.5MW

a. Tilt; 38° , distance: 15 m

-3.0%

kﬁ-«z%
-

-1.5%
-0.1%
+0.4%

1262 KWhim® * 18665 m* coll.

efficiency at STC = 17.49%

4118 MWh

-2.0%
-1.0%
-0.4%
3887 MWh

-1.3%
-0.8%
N 0.0%
MN40.0%
N3 0.0%
N 0.0%
3806 MWh

N 0.0%
N.12%

— 375eMWh

— N

Horizontal global irradiation

[ 1194 KWh/m? o
L_/L+14.5% Global incident in coll. plane

-2.7%
-2.2%

Near Shadings: irradiance loss
1AM factor on global

Soiling loss factor

Effective irradiance on collectors
PV conversion

Array nominal energy (at STC effic.)

PV loss due to irradiance level

PV loss due to temperature

Shadings: Electrical Loss detailed module calc.
Module quality loss

LID - Light induced degradation
Module array mismatch loss
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to power threshold
Inverter Loss over nominal inv. voltage
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

AC ohmic loss
External transfo loss

Energy injected into grid

Note: In actual design, adjust distance considering land price and real terrain.

—

1194 kWhim®

1213 KWh/m* * 18665 m* coll.

Horizontal global irradiation

+14 5% Global incident in coll. plane

} -6.4%
2.2%
3.0%

efficiency at STC = 17 .49%

—

3960 MWh

3642 MWh

3568 MWh

___ 3E2MWh

T——

.

-1.3%

-1.4%
$-2.6%
+0.4%
-2.0%

-1.0%
-0.4%

-1.3%
-0.7%

s 0.0%

0.0%
N4 0.0%
M 0.0%

N 0.0%

M_1_3%

MNear Shadings: irradiance loss

1AM factor on global

Soiling loss factor

Effective irradiance on collectors

P conversion

Array nominal energy (at STC effic.)

PV loss due to irradiance level

PV loss due to temperafure

Shadings: Electrical Loss detailed module calc.
Module quality loss

LID - Light induced degradation
Module array mismatch loss
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to power threshold
Inverter Loss over nominal inv. voltage
Inverter Loss due to voltage threshold
Might consumption

Available Energy at Inverter Qutput

AC chmic loss
External fransfo loss

Energy injected into grid



Key Points —Cable Selection and Loss Optimization

Through cable matching for a 2.5MW block, compared with the 1.6MW block, the cable cost is even, but the system

cable loss decreased 0.3% to 0.5%.

:lTable, landscape Cable 2.52MVA AKX
4%x10 Transformer Ci7ie2120mm?2
32 inputs SG2500
Q Combiner - Inverter ||IIHIIHEI’LHIHIIHIIHII E ||||||\|||!L‘|_:\IIIHIHIIHII
R1 [ 10 10 10 ] [ i 10 10 ] N B-;;:IZ:EE > ;tB?;:IZEE
iCgeR295mm2 ICmERE95mm?2

R2 L 1L 1 1[ ] L 1 i il ]
R3 " i " ) [ ) I - : [ L L L
R4 C i 1 i QE C 1@ 10 ] ]
R5 I 10 10 10 ] [ ] 10 il ]
R6 [ 10 10 10 ] [ 10 10 ]
R7 [ il 1 ( il | 1B [ ] 10 10 ]
RS [ i il i s [ ] 1L 10 ]
RO I 10 10 10 —| [ | = 10 10 ]
R10 [ il 1 ( il ] [ 10 10 ]
R11 I il 1 ( il ] [ ] 10 10 ]
e ¢ y y — i | E— T 1 e SO .G
R13 ICAtEZ70mm2 _“ 7 iCimefz70mm2
R14 [ 10 10 10 ] [ 10 10 ] %
R15 I 10 10 10 ] [ ] 10 10 ]
R16 [ 10 10 10 s O ugy: 10 10 ]
R17 I 10 10 10 \\7 - ) 10 il ]
R18 [ 10 10 10 ] [ 10 10 ]
R19 I 10 10 10 ] [ ] 10 10 ]
R20 10 10 10 ] [ 10 10 ]
R21 I il il il { i [ | nll 10 Il ]
R22 10 10 10 ] [ 10 10 ]
R23 ¥ ¥ ¥ 1 : ’ ! ! T T
R24 I 10 ] ( 10 ] [ ] 10 10 ] B%lztﬁﬁ B%Eﬁ
5 | : . =L | = : 1 SCREEI5mm2 PR SCARAZ95mm2
R26 I il 1 ( il ] [ ] 10 10 ]
i . | y ! s [ . N ] (L L (L
R28 | 10 10 10 ] [ ] 10 10 ]
R29 10 10 10 s [ ] 10 10 ] sy . Sy =
R30 I I I I — [ 1= ] ] ] ~Em£§§zt§k . mf}flziﬁz
R31 I i i il ] L 1 1 il ] E=E 120mm2 E '-'éﬁ{ 120mm2
R32 1L 1 10 ] [ 1 10 10 ]
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Key Points—DC/AC Ratio

Location: Pakistan's western city of Kida;

indino Ai1oayl

>
PV Module E - o Inverter: SG2500HV
odule Ene N =  When DC/AC ratio is 1.29 , there is no “Clipping” phenomenon.
QD
- Array Voltage Sizing Array Voltage Sizing
0/~ 0
10%~15% Loss g 5000 [ T ! _ 5000 (T |
g oo kxh‘*lﬂ"’ Imax DG | 4000 kx“xl[!'.f Imax DC ]
< §3uuu—=‘§' —= 5 . é— %Emuu'—__':;:' Hl"’ﬂ% é—
EEDW - g EE Ezuuu = ) ) E=
1000 |- o730 T _%E 1000 | S | %Ec
) I I W L N ﬁ N T T Z)
400 600 &00 1000 1200 1400 ;150']' 400 500 a00 1000 1200 1400 §1EI}I}
: Voltage [V] . R Voltage [V] .
Degredation Shadow Cable Loss Parallel (1) DC/AC ratio 1.29 (2) DC/AC I’a'[IIO. 1.33
Mismatch Array Voltage Sizing Array Voltage Sizing
=000 | I ! h\ln PmaxOC ! =000 | I ! h“ln .F'ITIIEX ﬂ:-C o !
Due to the system loss and different lighting 4000 |- "o v imaxC . R S mugh -
conditions, the inverter utilization is low if setting the g“””‘ 2 M 5] EE'”””‘ = - N
) L ) 2000 |- g = EE Zzo00} g g Ee
configuration in accordance with 1: 1. i - - . - ]
. . . : 1000 = T-73C il 1ooer T=73C il
Choose the optimal DC/AC ratio according to different L Uy 2 L N 2]
. . . il}l} 500 ain 10000 1200 1400 Bis00 400 800 a00 1000 1200 1400 §1EI}I}
irradiation or PPA contract etc. Votage [V] g Votaae V1 &
(3) DC/AC ratio 1.45 (4) DC/AC ratio 1.57
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Modeling Optimizaiton Reference: a 50MW Project

Green and Effective

the design scheme of a 50MW power station is as follows:

1. Total system capacity: 51.9552Mw; System

sub-array capacity: 1.2672MW,; Numbers of system sub-

arrays: 41; Numbers of inverters: 984;

2. Traditional Design angle: 32 °; Azimuth: 0 °;

3. Optimized Simulation angle: 34 °; Azimuth: -4 °;

4. System annual yield: 71047mw,PR: 86.27%

17
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Comparison

Green and Effective

Advantages of intelligent design:

1. Drone mapping significantly improve the efficiency;

2. Rapid terrain analysis, PV modules optimization;

3. PV modules layout optimization through simulation ;

4. Increase the land utilization, improve system efficiency

and reduce system costs;

Power Generation Comparison

70006 71047
Traditional Design

51004.8 51955.2 m Optimal Design

Total PV Capacity ( kW Annual Power
) Generation
(MWh/year )

No. of supports

Total Capacity

Comprehensive Tilt
Angle

Integrated Azimuth

Slope Variation
Range

Spacing Range
Average Spacing

Annual Generation

Per-watt Power
Generation

System Per-watt
Costs

7728

51.0048 MW

34°

-1°

0~55.8°

0.56~39.6 m
8.9 m

70006 MWhlyear

1.372 kWh/W

5.5 USD cent/W

7872

51.9552 MW

34°

-4°

0~46.3°

0.73~249m
6.38 m

71047 MWh/year

1.367 kWh/W

4.9 USD cent/W

Parameter Traditional Intelligent
Design Design

18



Modeling and Utility Requirements
of Inverter
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Utility Requirement of Inverter

: - : . Q/Png
PV power plants are required to participate in the utility
management 0.48
Utility need inverter simulation models to validate PV plant 5 T
support functions under specific conditions in a fast way
-0.48

Reactive Power Curve

[EEN
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1

Inverter and Simulation Model Requirements

[EEN
=
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© @
©
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. The inverter has LVRT function and frequency control etc. ;

2 ee
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. Able to establish the simulation model of the inverter ;
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Utility Requirements of Models -Germany

Simulation model DigSILENT ————— DNV L
reguirem ent
T
Determination of the vol:age dip capability of a
Narufactrer. Suvo-Pu-vMDn.Ln according to FGW technical guideline 3, Rev. 23

Manufachurer's NewdHigh Technalogy, Industrial Development
Address: Zone, 2 Tiarhu Rood, 230088 Helel, Aohu
China

o Manutachwer: Sungrow Power Supgly Co., Uiz,
;;nlrn. GLGH-2280 14 12&6% &Hch T . P
= Zose, 2 Tianhe 220088 Helel, Antud
project no.: 4280 14 12665 250+ Chim
Custmer contact: M. Chen Wei
Stas: Findd r‘& GLGHA280 18 12665 25000024
ey
Daie of order: 20140415
Order No.: 4280 14 12665 250
Contactor. Hassan Deutschiand
6. Gamd mm Ferson of contact: Nr. Cren Wel
25709 KaisenWibelmoog, Germany Suus: Fleal
Autor: Jang Horgyu Onder Date 20130618
Propect Engineer, Power Quasity Conracior: GL Gamad Hassan Deutschiand
Sommerdech 145
Cheched by: g (FH) Tim Heesch 25708 KaiserMiheim-oog, Gemany
Deputy Head of Section Power Quality Atror Jang Hongyu
Project Engneer, Power Quality
Approved by: Digl.-krg.{FH) Marko thach Chacked by Dtz {FH) Tim Hessch
Head of Section Power Qualty Deputy head of secton Fower Qualty
Agproved by Oipldng.{FH) Marko bsch
Head of Section Power Ouality

Kaser/Niteim-¥oog, 20141216

&) ___ wf

e DisLtng (FH) Manio losch DiplAng [FH) Tim Hoesch
Dipling. (FH) Tam Heesch

Technical Guideline

Generating Plants Connected to the
Medium-Voltage Network

Abredtierungsstele
091111340100

Guideline for generating plants’ connection to and parallel
operation with the medium-voltage network

June 2008 Issue

LVRT test and power quality test is mandatory

Digsilent model will be accessed to test report by third party
Unit certificate of inverter is necessary for plant certificate
after simulation

bdew

Energle. Wasser. Leben.
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Utility Requirements of Models -US

» For different region, the utility will require different voltage/frequency protection settings.
« The PSLF/PSSE/PSCAD model should be adjusted according to specific requirement.

68
Queber
66
Quebec 64
Interconnection
an ERCOT 6@
No Trip Zone Eastert BER E-
(not including the 605
lines) =
ERCOT o
Ewe 5ar
B Western
= Juebec 56
54
0.1 1 10 100 1000 10000
Time (sec)

Western
Interconnection

Eastern
Interconnection I A T T A A
41— [ e=m=High Voltage Duration ——Low Voltage Duration

DOOO0000000000000000 S

OO0 = =MNMNWWEBEONOO-00O OO0 = =M G

OO NMOMOMO OO OO MOoO oo oo
POI Voltage (per unit)

Texas , | |
Interconnection 0 05 1 15 2 25 3 35

'S



Utility Requirements of Models - Australia

1 Simulation AEMO region

Model West Australia

Digsilent NA Required

PSS/E Required NA

PSCAD Required NA

inverter models are used for the assessment of NTS ( Network technical

study ) or GPS(general performance study) report

APPLICATION FOR REGISTRATION A
GENERATOR PERFORMANCE §,

The following tables contain the information AEMO requires to
in respect of which the applicant seeks registation 25 2 Gener

with ts application for connecfion.

Fllowing accentance of the performance sfzndards by the cor
inciuded with an appiication forregistraion a5 a Generstor Al

Appiicants should complete columns three and four n Table 2

AzCOM F——
S Lo e
Lo Pt
T

Indicative Generator
Performance Standard
Development Report

200MW Sunraysia Solar Farm

Anplicants should indicate in the third column whether the gend ", N

‘negofited acoess afandard (N) has been agreed.

The fourth calumn has bezn pre-filed by AEMO and provides e

Amend Table 2 a5 necessary o refiect the agreed performan 8

Table ! Background

Name Agplicant & AGN. TEA

Name o Nt SenvkeProvder 8 ABN. | Transnd AGK 19622758 7
e et e T3y S0 Fam 556)
Genentngnk dsators: i 140

Comnectonpat TrarsG e o e 2200 0
Connecton part noina votge:

Comneteen gt o otage

M 26T

Namepieraing:

Vatmn ety

D gl

INDICATIVE GPS SUNFAY'3A 3F 200 GRS

- SINGRON FEVD DECEMEER 2016 PAGE1

23
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Utility Requirements of Models -Malaysia

Tz Scale Sclar

Si m u I at i O n m O d el Report No: TNBES/ECS/2016/L83-RISGSBI02
. ; PSSE
req uiremen Power System Study (Stage 1) for Reactive Power Requirement during normal operation mm"m
J0MWac Transmission-Connected Ul i
Large Scale Solar in Kuala Ketil, @ _________ (| B 0] e '
Kedah | e : o || |
. . . | | 0% :
- PSSE simulation report is mandatory for | Wl )
each project developer , they will submit Prepared for | ' il |
. . . Synergy Generated Sdn. Bhd. | | | | N L :
simulation report to Grid Company— TNB; _ gl o o | |
Final Report | | wxH | :
| 008 | . :';_ J
' Overexcited ! 10% - ;
: (aggin) : i sl
« Items in the test report which are directly 2 s IR
related with inverter: reactive power oty N
capacity, harmonics; flicker; short circuit. urm o N

Sept 2018

Malaysia grid requirement— PV power station’s reactive power
could be adjusted from -0.85-0.95.
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SUNGROUW

Utility Requirements of Models -Northern Ireland

Simulation model

. PSSE
requirement

. Northern Ireland
A Electricity
& Networks

NORTHERN IRELAND ELECTRICITY NETWORKS LIMITED

DISTRIBUTION CODE

ISSUE 3 - 17" OCTOBER 2017

U/Un
i E— 1.0 ey
QU'/‘; [1.5:0.85]
] 3000,0.9 08 =
g 0F
-
10:0.3] 10.15:0.3]
15%; 625,0.15
[ . 1 AN B S R S N N S
0150 625 3000 (mg e o
(a) (b)

(a) Fault Ride Through capability for Power Stations <5 MW

(b) Fault Ride Through Capability for Power Stations =2 5SMW
connected to the Distribution System

25
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Inverter Model =SUNGROW Solutions

. - - RESEARCH Y,
LVRT/HVRT/FRT/Active Power/Reactive CENTRE g

Power Control functions are basics

* Third party PPC or communications

compatibility shall be extendable e

H [ElpsszEn HV_CMID V32 Miewco\SG2500HV sav - D desiiop| SG2S00F_CMID V32 Mexic OHV By - Dprarics DRI — [ESIEIEN 4 ogsten “araphe D G
C SU N G ROW Inve rter l I IOdeI haS [¥Ele Edit Yiew Bower Flow Fauft OPF Trans Access Dynamics Disturbance Subsystem Misc 1O Cortrol Tools Window Lelp Tz |[x] B File_Edt View Insect Oata Cakulation Output - Tools
DeR e - A @EF | v B e 2 g Gitla A * X ik - =
CRTEOel T e e . [ [ o OFw = Bh.% | 8B% @0 6|62 aBH| 7 1 b 6Fsrde 3 -
E T Stady Case =
AEPRPRRRBBF LTFAAS S LE KM v o & A oddSEN  Somchioeatbis 7' | s l‘ - %

various communication interface, R peee e g g S
HHA LK rg: 2 = s P - [t 1] o 2 M 3| e

“Window _Help

W GaRPIHABEREN R0 0EE (¢ ML S RKEK

| | Moo CONS [ MadeCONS | Mol vaRS |

S o Dyoarcs Bus on < 5 Stabiaer e
N8 Mo vave oesripton b |"—'°'! . Cucd
= n 7 T - C &= ek sl i vl st Coirsl S| 55
t.bl -th th . .t PPC g :E‘“’ d E-L‘- : ;m:wn L 5 N (] ™ Ot of Surviee  Astile intepation dlgeritia L
compatipie wi € majority 3 e = :gzﬁ%‘ﬂﬁ:; e R =
4 L S e
2 e ] i -
(] WindMachirn | 2
0 2TemdC M: X
e ot et

manufacturers, and meet the grid =

[
‘mnﬁw LV
160080800 s} I

i

gE
[WENEERRNEAREE

%

requirements. A e Bl

Eeport to Cligbsard

o
> . 1
8+ 1y =T i
r i ™ 1
Vbl For Pt [T m il
L I¥ .
« f
s=lest S|LEN
o ledsfs ia(Virk w7 Ty ]
pe— 2
(PSR Grd Froee| Omho Swp | X= 18303Y= 151588 (0B 1225 15707180000 SGI2SHYVIL

ﬁp?

LVRT , FRT Parameter Setting PPC Interface Setting
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Performance Verification Method Requires Innovation

« Higher AC power of inverter lead
to harder test platform setup

« Key items like
harmonics/flicker/islanding/ L
resonances is difficult to simulate |31 [°

28
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Aim to Unify Simulation Platform
« Too many simulation tools that will set high burden for inverter manufacturer :

« SUNGROW suggest to choose 2 or 3 mainstream software to keep comparison

under the same benchmark.

. . ReseaRcH R,
Countries and Regions CENTRE E

SILEN
w :

Software
PSS/E US, Northern Ireland, AU(AEMO),Malaysia % _ﬁ
DigSILENT Germany, AU(AEMO), e
PSCAD US, Western Australia _-_
PSLF us
HTEFE ATPDraw
ANATEM Brazil :“““ =
ATP Brazil B il =5




SUNGROW

Compliant to Smart Grid standards

Green and Effective

« Take PV plant control as the normal coal
generator : through inverter as is VSG
control method (Virtual Synchronous
Generator).

« Compliance to latest codes : IEC 61850 /
IEEE 2030.5 / SUNSPEC

52.52 VsG
/\ ——  W/o VSG
N
50.13 \7 A\

46.95 T

Frequency Variation Decreases When load is Input

IEC/TR 61850-90-7
TECHNICAL
REPORT
|IEEE Adoption of

Smart Energy Profile 2.0 Application
Protocol Standard

Communication networks and sy
Part 90.7: Object models for pow
(DER) systems

IEEE Communications Society

Sponsored by the
Power Line Communications Commitiee

IEEE

& Pk e IEEE Std 2030.5™-2013
Hew York, WY 10016-%357

LisA
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Green and Effective

Combined PV+ Storage makes System more Complex

 Bi-Directional Power Flow/Charge-Discharge Control/ EMS management
requires innovate tools for modeling and verification

Wi

BEBBE T -

PV Power
Station

Inverter

DC/DC

DDDL Energy
Storage

PV and Storage System

Voltage/Frequency Control Demand Side Response
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Other Challenges

 Distributed PV generation control and simulation

« Environmental factors that will affect performance like Dust ,corrosion
modeling

25 years theoretical/filed reliability prediction(HALT ,ALT ,HASS ) and
calculation and simulation for better O&M

32



THANK YOU!

BMNDTBEEBR

Green and Effective

© 2017 SUNGROW Confidential



